Searching PAJ 



1/2 ^— V 



BEST AVAILABLE COPY 



PATENT ABSTRACTS OF JAPAN 



(1 1 publication number : 2000-047829 
(43)Date of publication of application : 18.02.2000 



(51)Int.CI. 




G06F 3/06 






G06F 13/38 




(21 Application number 


10-213379 


(71)Applicant 


NEC CORP 


(22)Date of filing : 


29.07.1998 


(72)Inventor : 


SUDA SATORU 




(54) LIBRARY TYPE STORAGE AND ITS STORING METHOD AND STORAGE MEDIUM 
RECORDING CONTROL PROGRAM FOR THE STORING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a library type 
magnetic tape device which can shorten the backup 
time. 

SOLUTION: When the quantity of data transferred from 
a host device is equal to the capacity of a data buffer 
contained in a magnetic tape device 7, a CPU 1 gives an 
instruction to a bus controller 2 to change the data 
transfer destination from the device 7 to a magnetic disk 
device 4. Receiving the data writing end notification of 
the device 7 from a bus controller 3, the CPU 1 changes 
the transfer destination of data to be sent from the host 
device from the device 4 to a magnetic disk device 5 in 
order to write the data written in the device 4 into the 
device 7. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The library mold store characterized by having 1st and 2nd storage means for the 
storage which memorizes the backup data from high order equipment to be a library mold store 
containing the store in which insert and remove are free, to be arranged between said high order 
equipment and said stores, and to store the data concerned temporarily in said store when the 
data from said high order equipment cannot receive. 

[Claim 2] The library mold store according to claim 1 characterized by to include the control 
means controlled to write the data from said high order equipment in said 2nd storage means 
while writing the data stored temporarily for said 1st storage means in said store, when the data 
from said high order equipment are stored temporarily for said 1 st storage means and it becomes 
possible receiving said store the data from said high order equipment. 
[Claim 3] The library mold store according to claim 1 or 2 characterized by for said store 
consisting of a magnetic tape unit, and said 1st and 2nd storage means consisting of a magnetic 
disk drive. 

[Claim 4] It is the library mold store according to claim 3 characterize by a condition [ that the 
data from said high order equipment cannot receive ] include the write-in condition to the tape 
medium of data collected on the data buffer in said magnetic tape unit , the initial condition at 
the time of said tape medium load , the rewind condition of said tape medium , and the exchange 
condition of said tape medium at least in said store . 

[Claim 5] The store method of the library mold store characterized by to have the step which 
stores temporarily the data from said high order equipment for the 1 st and 2nd storage means 
which the storage which memorizes the backup data from high order equipment was the store 
method of the library mold store containing the store in which insert and remove are free, and 
were arranged between said high order equipment and said stores in said store when the data 
from said high order equipment were not able to receive. 

[Claim 6] The step controlled to store temporarily the data from said high order equipment for 
said 1st storage means, So that the data stored temporarily for said 1st storage means may be 
written in said store when it becomes possible receiving said store the data from said high order 
equipment, and the data from writing and said high order equipment may be written in said 2nd 
storage means The store method of the library mold storage according to claim 5 characterized 
by including the step to control. 

[Claim 7] The store method of the library mold store according to claim 5 or 6 characterized by 
for said store consisting of a magnetic tape unit, and said 1st and 2nd storage means consisting 
of a magnetic disk drive. 

[Claim 8] It is the store method of the library mold store according to claim 7 characterize by a 
condition [ that the data from said high order equipment cannot receive ] include the write-in 
condition to the tape medium of data collected on the data buffer in said magnetic tape unit , the 
initial condition at the time of said tape medium load , the rewind condition of said tape medium , 
and the exchange condition of said tape medium at least in said store . 

[Claim 9] It is the record medium which recorded the storage control program for making the 
data from said high order equipment to said store write in a computer in the library mold store 
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with which the storage which memorizes the backup data from high order equipment contains 
the store in which insert and remove are free. Said storage control program to said computer In 
said store when the data from said high order equipment cannot receive, between said high order 
equipment and said stores The record medium which recorded the storage control program of 
the library mold storage characterized by making the data from said high order equipment store 
temporarily for the 1st and 2nd arranged storage means. 

[Claim 10] Said computer is made to control said storage control program to store temporarily 
the data from said high order equipment for said 1 st storage means. So that the data stored 
temporarily for said 1st storage means may be written in said store when it becomes possible 
receiving said store the data from said high order equipment, and the data from writing and said 
high order equipment may be written in said 2nd storage means The record medium which 
recorded the storage control program of the library mold storage according to claim 9 
characterized by making it control. 

[Claim 1 1] The record medium which recorded the storage control program of the library mold 
store according to claim 9 or 10 characterized by for said store consisting of a magnetic tape 
unit, and said 1st and 2nd storage means consisting of a magnetic disk drive. 
[Claim 12] it be the record medium which recorded the storage control program of the library 
mold store according to claim 1 1 characterize by a condition [ that the data from said high order 
equipment cannot receive ] include the write-in condition to the tape medium of data collected 
on the data buffer in said magnetic tape unit , the initial condition at the time of said tape 
medium load , the rewind condition of said tape medium , and the exchange condition of said tape 
medium at least in said store . 



[Translation done.] 
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1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the library mold magnetic tape unit used 
especially for data backup about the record medium which recorded the control program on the 
store method list used for library mold storage and it. 
[0002] 

[Description of the Prior Art] Conventionally, when using it as data backup equipment in a library 
mold magnetic tape unit, in the usual employment, it is used as an object for backup of the mass 
data in Nighttime which ended business in many cases. However, when there is much amount of 
data which should back up, it is possible that backup is not completed by systems operation 
start time of the next morning. 

[0003] Usually, in a library mold tape unit, time amount, such as rewinding [ of the initial load 
after medium insertion and the tape medium after data writing ] and tape medium exchange, is in 
the condition that data are not transmitted from high order equipment. 
[0004] 

[Problem(s) to be Solved by the Invention] In the conventional library mold tape unit mentioned 
above, the time amount to which data are not transmitted by rewinding [ of the condition, i.e., the 
initial load after medium insertion, that data are not transmitted, and the tape medium after data 
writing ], tape medium exchange, etc. will arise from high order equipment, and backup will take 
time amount. Therefore, when there is much amount of data which should back up, the condition 
of having said that backup was not completed by systems operation start time of the next 
morning may be produced. 

[0005] Then, it is in the purpose of this invention offering the record medium which recorded the 
control program on the store method list used for the library mold storage and it which can 
cancel the above-mentioned trouble and can shorten backup time amount. 
[0006] 

[Means for Solving the Problem] The storage which memorizes the backup data from high order 
equipment is a library mold store containing the store in which insert and remove are free, and 
the library mold store by this invention is equipped with 1st and 2nd storage means to be 
arranged between said high order equipment and said stores, and to store the data concerned 
temporarily in said store when the data from said high order equipment cannot receive. 
[0007] The storage which memorizes the backup data from high order equipment is the store 
method of the library mold store containing the store in which insert and remove are free, and 
the store method of the library mold store by this invention is equipped with the step which 
stores temporarily the data from said high order equipment for the 1st and 2nd storage means 
arranged between said high order equipment and said stores in said store when the data from 
said high order equipment were not able to receive. 

[0008] The record medium which recorded the storage control program of the library mold 
storage by this invention It is the record medium which recorded the storage control program for 
making the data from said high order equipment to said store write in a computer in the library 
mold store with which the storage which memorizes the backup data from high order equipment 
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contains the store in which insert and remove are free. Said storage control program is making 
the data from said high order equipment store temporarily for the 1 st and 2nd storage means 
arranged between said high order equipment and said stores in said store by said computer when 
the data from said high order equipment were not able to receive. 

[0009] That is, the library mold store of this invention arranges the magnetic disk drive for 
receiving the data transfer from high order equipment between high order equipment and a 
magnetic tape unit, also while [ ( such as a write time to the tape medium of data collected on 
the data buffer in a magnetic tape unit, initial time amount at the time of a tape medium load, a 
rewind time of a tape medium, and medium swap time by the changer device, ] there is no 
magnetic tape unit a reception eclipse about the data transfer from high order equipment. 
[0010] By this, registration of the data transfer from high order equipment is enabled as a library 
mold magnetic tape unit also in the data reception improper time amount shown above, and 
compaction of the time amount from data backup initiation to termination is attained as a result. 
[001 1] That is, compaction of data backup time amount is enabled by receiving the data transfer 
from high order equipment with a magnetic disk drive to time amount, such as rewinding [ of the 
initial load after the medium insertion which will usually be in the condition that data are not 
transmitted from high order equipment and the tape medium after data writing ], and tape 
medium exchange. 
[0012] 

[Embodiment of the Invention] Next, one example of this invention is explained with reference to 
a drawing. Drawing 1 is the block diagram showing the configuration of the library mold magnetic 
tape unit by one example of this invention. In drawing, the library mold magnetic tape unit by one 
example of this invention CPU1 (central processing unit), Bus controllers 2 and 3 and magnetic 
disk drives 4 and 5 (#1 , #2), The bus switcher 6, a magnetic tape unit 7, the changer device 
section 8, and the format circuits 9 and 10, EEPROM11 (Electrically Erasable Programmable 
Read Only Memory), It consists of RAM (Random Access Memory)12 and a magnetic tape library 
13. 

[0013] CPU1 with the micro program instruction from EEPROM11 Control of the bus controller 2 
which controls data transfer between high order equipment (not shown), Control of the bus 
controller 3 which performs data transfer control between magnetic disk drives 4 and 5 and a 
magnetic tape unit 7, Bus change control of the bus switcher 6, and control of the format 
circuits 9 and 10 which change the write-in format between magnetic-tape-unit-magnetic disk 
drives, The table which performs status management of magnetic disk drives 4 and 5 is created 
to RAMI 2, and management of the data written in magnetic disk drives 4 and 5 is performed. 
[0014] With the instruction from CPU1, a bus controller 2 performs data transfer control with 
high order equipment, and is divided into magnetic disk drives 4 and 5 and a magnetic tape unit 7 
as equipment of the destination. 

[0015] A bus controller 3 performs data transfer control between a magnetic disk drive 4 or a 
magnetic disk drive 5, and a magnetic tape unit 7 with the instruction from CPU1. The magnetic 
disk drives 4 and 5 of seven magnetic tape unit perform temporary record of data instead of a 
magnetic tape unit 7 by control of a bus controller 2, when data transfer instruction comes from 
high order equipment and there is nothing during rewinding [ of a tape medium (not shown) ] 
among the initial at the time of a tape medium load a reception eclipse about data at the medium 
exchange middle class by the changer device section 8. Then, if ready [ a magnetic tape unit 7 / 
data write-in ], data transfer from the magnetic disk drives 4 and 5 which were recording data 
temporarily to a magnetic tape unit 7 will be performed, and, as for the transfer data from high 
order equipment, the writing to the magnetic disk drive of another side will be performed in the 
meantime. 

[0016] Bus pattern #1 which transmits the data to which the bus switcher 6 is transmitted from 
high order equipment by control from CPU1 to a magnetic tape unit 7, Bus pattern #2 which 
perform data transfer between high order equipment and a magnetic disk drive 4, and data 
transfer between a magnetic disk drive 5 and a magnetic tape unit 7 to juxtaposition, It has the 
function in which three bus patterns of bus pattern #3 which perform data transfer between high 
order equipment and a magnetic disk drive 5 and data transfer between a magnetic disk drive 4 
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and a magnetic tape unit 7 to juxtaposition can be taken. 

[0017] The format circuits 9 and 10 have the function to change a write-in data format. 
Generally, there are two kinds such as a fixed length block and a variable block of write 
instructions from the high order equipment to a magnetic tape unit 7, and the write instruction to 
magnetic disk drives 4 and 5 serves as a fixed length block. The format circuit 9 is controlled 
when recording the transfer data from high order equipment on a magnetic disk drive 4 or a 
magnetic disk drive 5, it judges the data format of a magnetic tape unit 7, and changes into a 
format recordable on magnetic disk drives 4 and 5. About the format circuit 10, the data of a 
magnetic disk drive 4 or a magnetic disk drive 5 are controlled, when performing writing to a 
magnetic tape unit 7, and a format of magnetic disk drives 4 and 5 is changed into the format 
which can be written in to a magnetic tape unit 7. 

[0018] A magnetic tape unit 7 performs writing/read-out of data by control from a bus controller 
2 or a bus controller 3 in the bus path set up from the bus switcher 6. Moreover, a magnetic 
tape unit 7 controls the changer device section 8 by the instruction transmitted. The changer 
device section 8 replaces the tape medium mounted in the magnetic tape library 13 with the 
instruction from a magnetic tape unit 7. 

[001 9] A library mold magnetic tape unit checks existence of mounting of a tape medium as an 
initial diagnosis to a condition check and the magnetic tape library 13 of each equipment of a 
magnetic tape unit 7, the changer device section 8, and magnetic disk drives 4 and 5 at the time 
of starting. 

[0020] The current condition of a magnetic tape unit 7 is always supervised by the bus controller 
2. It is divided into the "NOT READY" condition which has not equipped with the "BUSY" 
condition express the time of tape medium exchange, and a tape medium, the initial working at 
the time of tape medium insertion the "READY" condition that the tape medium is inserted in 
the magnetic tape unit 7, and read-out/writing of data express a possible condition as the 
condition, and during read-out/writing, and during tape medium rewinding, and is not ready. 
[0021] When the demand of data transfer comes from high order equipment, a bus controller 2 
checks the current condition of a magnetic tape unit 7. CPU1 performs the notice of propriety of 
data transfer to high order equipment as a library mold magnetic tape unit according to the 
executive states of each by the bus controller 2. 

[0022] When the demand of data transfer comes from high order equipment, as a result of 
checking a magnetic tape unit 7 with a bus controller 2, when a condition is "READY", the notice 
with good data transfer is performed from CPU 1 to high order equipment. In this case, the 
writing of data is performed to a magnetic tape unit 7 through a bus controller 2. 
[0023] At this time, it is only that bus controller 3, format circuit 9, and format circuit 10 each 
lets data pass, and special actuation is not performed. At this time, the bus switcher 6 is set as 
bus pattern #1 . 

[0024] The bus controller 2 has counted the amount of data transmitted from high order 
equipment, and has transmitted the information about the amount of data to CPU1 timely. In 
EEPROM1 1, the data buffer size in a magnetic tape unit 7 is memorized, and in order for the 
amount of data transmitted from high order equipment to judge CPU1 any more that data are 
unreceivable as a magnetic tape unit 7 if the amount of data buffers in a magnetic tape unit 7 is 
reached, and to plan continuous reception of data, a data transfer path is changed. 
[0025] At this time, CPU1 issues [ changing the data transfer point into a magnetic disk drive 4 
from a magnetic tape unit 7 to a bus controller 2, and ] an instruction. Moreover, CPU1 issues 
the instruction set to bus pattern #2 so that the data from high order equipment may be written 
in a magnetic disk drive 4 to the bus switcher 6. Furthermore, CPU1 issues [ changing into the 
data format which can be written in to a magnetic disk drive 4 about the data passed to the 
format circuit 9, and ] an instruction. 

[0026] CPU1 synchronizes and publishes the above instruction and changes a data writing place. 
While performing the writing to a tape medium about the data with which the magnetic tape unit 
7 was saved in the data buffer, the data from high order equipment are written in a magnetic disk 
drive 4. 

[0027] At this time, the bus controller 3 is performing polling which performs a condition check 
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periodically to a magnetic tape unit 7 with the instruction from CPU1. While writing the data with 
which the magnetic tape unit 7 accumulated in the data buffer in the tape medium, a magnetic 
tape unit 7 returns the response of "BUSY" to a bus controller 3, and a bus controller 3 notifies 
that a magnetic tape unit 7 is still in the condition of a data receive not ready to CPU1. 
[0028] After all the writing to a tape medium is completed, a magnetic tape unit 7 returns the 
response of "READY" to a bus controller 3, and a bus controller 3 notifies that the magnetic 
tape unit 7 became data ability ready for receiving to CPU1. 

[0029] CPU1 executes the following instructions, in order to change into a magnetic disk drive 5 
the data transfer point transmitted from high order equipment in order to write the data 
currently written in the magnetic disk drive 4 in a magnetic tape unit 7, if the notice of data 
write-in termination of a magnetic tape unit 7 is received from a bus controller 3 from a 
magnetic disk drive 4. 

[0030] CPU1 issues [ changing the data transfer point from high order equipment into a magnetic 
disk drive 5 from a magnetic disk drive 4 to a bus controller 2 t and ] an instruction. An 
instruction is issued [ transmitting data from a magnetic disk drive 4 to a magnetic tape unit 7 to 
a bus controller 3, and ]. 

[0031] CPU1 issues [ becoming the bus pattern 3 to the bus switcher 6 T and ] an instruction. 
CPU1 issues [ changing into the data format which can be written in to a magnetic tape unit 7 
about the data passed to the format circuit 10, and ] an instruction. CPU1 synchronizes and 
publishes the above instruction and changes the data transfer point. 
[0032] The writing of the data from a magnetic disk drive 4 to a magnetic tape unit 7 is 
completed, if all data collected on the data buffer in a magnetic tape unit 7 are written in a tape 
medium by the processing actuation mentioned above, a magnetic tape unit 7 will change a 
response into "READY" from "BUSY" to polling of a bus controller 3, and the purport which 
writing ended to the bus controller 3 will be notified by it. 

[0033] After that, one by one, the bus path of bus pattern #2 and bus pattern #3 is set up to the 
timing of the notice of "READY" of a magnetic tape unit 7, and data are written in to magnetic 
disk drive 4, magnetic disk drive 5, and magnetic-tape-unit 7 each. 

[0034] In order to write the data written in the magnetic disk drive 4 and the magnetic disk drive 
5, respectively in a magnetic tape unit in order of the right to which it has been transmitted from 
high order equipment, a bus controller 2 performs the notice with a write-in starting address, a 
write-in ending address, and write-in start time about a magnetic disk drive 4 and 5 each to 
CPU1. 

[0035] The table for managing to [ from which address of which magnetic disk drive ] which 
address next, CPU1 writes in between two magnetic disk drives 4 and 5 is created in RAM 12. 
Discernment of the magnetic disk drive which should be written in a degree in order of time 
series in the table, a starting address - an ending address, and the flag bit that ended writing or 
judges no are set. In case data are written in a magnetic tape unit 7 from magnetic disk drives 4 
and 5, CPU1 performs the notice with the magnetic disk drive which should be read to a bus 
controller 3, a read in starting address, and an ending address with reference to the table in 
RAM 12. If the notice which the writing of the data to a magnetic tape unit 7 ended is received 
from a bus controller 3, CPU1 will lower the applicable flag bit of the table in RAM12, and will 
update a table. 

[0036] Moreover, CPU1 is always supervising the amount of data by which writing is not made by 
the magnetic tape unit 7 yet about a magnetic disk drive 4 and 5 each from the information on 
the table in RAM 12 by the data currently written in current and a magnetic disk. CPU1 does not 
perform the writing of the data from high order equipment to that magnetic disk drive until that 
magnetic disk drive writes in data to a magnetic tape unit 7 and is less than a threshold about a 
magnetic disk drive 4 and 5 each, when this amount of data reaches to a certain fixed capacity 
to the full capacity of the magnetic De Dis equipments 4 and 5. 

[0037] Although the above-mentioned example of operation showed the case where the data 
transmitted from high order equipment between the "BUSY" conditions which it comes out of 
under writing of the data with which the magnetic tape unit 7 was saved in the data buffer to a 
tape medium, and show a certain thing were written in magnetic disk drives 4 and 5 As a library 
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mold magnetic tape unit, at the time of tape medium exchange and the initial actuation after a 
tape medium load, data writing can be similarly performed to magnetic disk drives 4 and 5 about 
the "BUSY" conditions at the time of tape medium rewinding etc., and compaction of a data 
transfer time can be aimed at. 

[0038] Drawing 2 is a flow chart which shows the store method at the time of the data backup of 
the library mold magnetic tape unit by one example of this invention. With reference to these 
drawing 1 and drawing 2 , the data backup of the library mold magnetic tape unit by one example 
of this invention is explained to a detail. 

[0039] If a data write instruction is published from high order equipment to a magnetic tape unit 
7 ( drawing 2 step S1), a bus controller 2 will check the present condition of a magnetic tape unit 
7 ( drawing 2 step S2). 

[0040] Since CPU1 performs the notice with good data transfer to high order equipment when 
the check result of the magnetic tape unit 7 by the bus controller 2 is in the "READY" condition, 
the writing of data is performed from high order equipment to a magnetic tape unit 7 through a 
bus controller 2 ( drawing 2 step S3). 

[0041] although the data which should back up are divided into some blocks and it is transmitted 
to a library mold magnetic tape unit from high order equipment — a magnetic tape unit 7 — data 
writing — if it is working and waiting goes into data writing, in order to prevent the data transfer 
latency time from high order equipment occurring, CPU1 starts the data transfer to a magnetic 
disk drive 4 or a magnetic disk drive 5 (the drawing 2 step S2, S4). 

[0042] CPU1 checks the preparation situation of a magnetic disk drive 4 of operation first 
( drawing 2 step S5), and to a magnetic disk drive 4, if data writing is possible, it will start the 
data writing to a magnetic disk drive 4 ( drawing 2 step S6). 

[0043] CPU1 performs the condition check of a magnetic tape unit 7 periodically during the data 
writing to a magnetic disk drive 4 ( drawing 2 step S7). If a magnetic tape unit 7 will be in the 
condition which can be data written in, CPU1 will stop the data transfer from high order 
equipment to a magnetic disk drive 4, and will transmit and write the data written in the magnetic 
disk drive 4 until now in a magnetic tape unit 7 ( drawing 2 steps S12 and S13). 
[0044] CPU1 is controlled to write the transfer data from high order equipment in a magnetic 
disk drive 5 so that the latency time does not occur in the data transfer between high order 
equipment in the meantime (the drawing 2 steps S14, S5, and S8, S9). 

[0045] CPU1 performs the condition check of a magnetic tape unit 7 periodically, while having 
transmitted the data of a magnetic disk drive 4 to the magnetic tape unit 7 ( drawing 2 step 
S10). After the data transfer from a magnetic disk drive 4 to a magnetic tape unit 7 is 
completed, CPU1 stops the data transfer from high order equipment to a magnetic disk drive 5, 
and starts the data transfer from a magnetic disk drive 5 to a magnetic tape unit 7 ( drawing 2 
step S15). 

[0046] CPU1 is controlled to write the transfer data from high order equipment in a magnetic 
disk drive 4 so that the latency time does not occur in the data transfer between high order 
equipment in the meantime ( drawing 2 steps S16, S5, S6, and S7). 

[0047] Henceforth, checking of which magnetic disk drive CPU1 writes data in a magnetic tape 
unit 7 next, the writing from high order equipment to a magnetic disk drive 4, the writing from a 
magnetic disk drive 5 to a magnetic tape unit 7 and the writing from high order equipment to a 
magnetic disk drive 5, and the writing from a magnetic disk drive 4 to a magnetic tape unit 7 are 
performed by turns, and compaction of the data transfer latency time from high order equipment 
is aimed at. However, when neither of magnetic disk drives 4 and 5 can write in, the data transfer 
from high order equipment will be in a waiting (WAIT) condition ( drawing 2 step S1 1). 
[0048] Thus, two magnetic disk drives 4 and 5 are arranged between high order equipment and a 
magnetic tape unit 7. When the data of high order equipment cannot write in a magnetic tape 
unit 7, by performing write-in control to the magnetic disk drives 4 and 5 of the data of high 
order equipment Usually, when a magnetic tape unit 7 is writing in data to a tape medium and 
interrupts registration of the data transfer from high order equipment temporarily, it also sets. 
The reception injury of the data transfer from high order equipment is attained, and the time 
amount from the data transfer initiation from high order equipment to termination can be 
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shortened. 

[0049] Therefore, compaction of data backup time amount can be aimed at, without carrying out 
technical improvement in the writing speed between the tape medium-heads in a magnetic tape 
unit 7. 

[0050] Moreover, since there is a difference of the data transfer rate from high order equipment 
and the data writing speed in a magnetic tape unit 7, that of seeing from high order equipment 
and the latency time of data transfer occurring can be prevented. In addition, although the 
magnetic tape unit 7 is taken up in the one example of this invention, otherwise, it can see from 
high order equipment or magnetic disk drives 4 and 5, and can apply to optical-magnetic disc 
equipment with the data write-in speed difference etc. 

[0051] It becomes main writing them in to magnetic disk drives 4 and 5 until the data transmitted 
from high order equipment exceed the write-in threshold of magnetic disk drives 4 and 5. For 
this reason, by changing magnetic disk drives 4 and 5 into a cartridge type, and increasing 
capacity, it becomes close to the condition of seeing from high order equipment and carrying out 
data transfer not to the magnetic tape unit 7 but to the magnetic disk drives 4 apd 5, and 
compaction of a data transfer time can be aimed at more. 
[0052] 

[Effect of the Invention] In the library mold store with which the storage which memorizes the 
backup data from high order equipment contains the store in which insert and remove are free 
according to this invention as explained above By arranging 1st and 2nd storage means to store 
the data concerned temporarily in a store when the data from high order equipment cannot 
receive, between high order equipment and a store, it is effective in the ability to shorten backup 
time amount. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

"I.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing the configuration of the library mold magnetic tape 
unit by one example of this invention. 

[Drawing 2] It is the flow chart which shows the store method at the time of the data backup of 
the library mold magnetic tape unit by one example of this invention. 
[Description of Notations] 

1 CPU 

2 Three Bus controller 

4 Five Magnetic disk drive 

6 Bus Switcher 

7 Magnetic Tape Unit 

8 Changer Device Section 

9 Ten Format circuit 

11 EEPROM 

12 RAM 

13 Magnetic Tape Library 
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6©^- *1E&H*&ft» 6#*7 $ -C©^ra?:®iffi-r 5Ci 
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[0 04 9 ] l^tcffi-oX. W5bf--7$SM.11Z.*5V)Z>-?- 
C £ & < . f-^fJTf ^M©j®ffi«rBI 5Ci*i 
[0 0 5 0 ] $?c. itia^fe&O^-^lBaBMEttt 

t,*5Ci©fcBS«?C.i*i'CSS. fa, 2p:f£BJ©— SlJfe 
»Cfct»ft"f — 7 £H5LBf T fflCC *>_hffi 
10 ^S^BS&vxv *£8g4. 5*»6JiT. 

afflaSMDfcSilHBa?* •< X ^^S^e-v. fciSffl-T 2> c £ *« 

[0051] ±tt«t«*>6(Bais nt < & $ \smst. 

f^^gg4, 5 ©«&*L 4 *r. IS 

A*i?mSB.A, 5-N©Si£«fr*^££t-2>. C©fc 

«>, i«f^^i4, 5**- h y v>^avk.^. 
Mbr^s*tiA-r-2>c£ocj;^r. Jb{fc*«*»6J&-c 

itf-7 - lS7TB&<. i«f^ *^£lg4. 5(C 

20 *1&mil%ffl0Mffi*:m2>C±&-eZ2> a 
[0 05 2] 

te«ga> h <d* ,j>r 5 ir *iatfrr siBttiitttf 
t:. Eaa6Bcc*»t»T±fi3Baw» €>©■?=- * *5$^pj 

©B^fC^K^- * <&-B$f2tS-r 5S 1 RCXW 2 ©Elf # 
S*±fiU6«iEttSati©l»K:Btt-rs C £(c «t r> 

r. v 9t v ^ia*je«rr* c £ ^-c^ s 1 1» 5 % 

30 [0M©fBi|£&iaBJ] 

[01] *»M©-S(BW«tc«t SSBESl^- 

[0 2] *«W©— SBSWItc J: 4 y llSf- 

[#-^©lftBJ] 
1 CPU 

2. 3 /U3>ha-7 
4, 5 mM?4 Xi>mM 
40 6 /N'X^IJSg 

7 IMf-^g 

8 ^^>^ + tS«SI5 

9, 10 y hUlSg 
1 1 E E PROM 
1 2 RAM 

13 SBiR^-^-Y^U 
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